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This invention relates to an education device 
to teach children to count and calculate from 
1 to 20 with ease and certainty 

The general puipose of this device is to help 
j the teachei cairy out the initial steps of the 
learning process m anthmetic as a tiue educa- 
tional process and not as a irere piocess of dull- 
ing children in fixed conclus ons The special 
purpose of the device is to help children learn 
10 to understand through their own self-activity the 
process of counting and calculating with num- 
bers from 1 to 20 

I have found that the child at the beginning 
develops a number concept at first forming its 
15 concept of one then two then three etc pro- 
ceeding upward number by number This con- 
cept is at first and best formed by establ slung 
a connection between a quantity or a number of 
objects and the spaces oi places the numbers oc- 
20 cupy m a senes For instance 5 occupies a larger 
place on the counting device than 3 or 4 Chil- 
dien get a cleai picture of a number and see 
the number more vividly when they comprehend 
each single number as a member of a totality 
25 and not as a mere isolated fact 

In developing the idea of numbei in tne mind 
of the ch Id the domrnat ng ideas should be first 
the group idea up to 5 secondly the idea of suc- 
cession up to 10 without neglecting the help of 
30 the group idea and lastly the idea of the decimal 
system without ignoring the group and succes- 
sion ideas 

In constiuctmg the counting device I had on 
mind an objective device that should help to 
35 develop these three attributes in the mind of 
the child 

The sliding cover and sliding pomtei enable 
the child to see each dot m a iow of ten as a 
separate and distinct unit or as part of a fixed 
40 totality of a row of ten After considerable pi ac- 
tice with this pointer and cover the child acquires 
a mental picture of the number scale as a 1 neai 
series 

The counting device helps develop m the mind 
45 of the child the most important attubute of a 
number concept namely its serial nature 
While the child is m the stage or learning to 
count from 1 to 10 a row of the counting device 
helps him to acquire a mental pictuie of the 
50 numbei scale Children cannot calculate unless 
they have a mental picture of the number scale 

By means of the counting device I am able to 
provide a transitional stage between counting and 
calculating I establish this connection between 

counting and calculating by adding and sub- 



tracting first m single steps by means of ord nals 

This counting and calculating device helps the 
pupils understand the actual process of adding 
and subtracting In working addition and sub- 
ti action with the help of of this device the pupil 60 
is able to recognize the pioblem the solut on or 
process of obta nmg the answer This is made 
possible by the lemovable pegs With the help 
of the pegs the pupil is introduced to the plan 
of the structure of our decimal system In this 65 
way he is taught to new 10 as a new unit for 
counting and calculating The pegs help to sep- 
arate and Complete and compare every numbei 
from 1 to 10 and helps the child to understand 
and memonze all the add tion and subtraction 70 
combinations 

The construction of the device has been guided 
by csita'm underlying featuies The single units 
of the deuce are arranged into distinct and sep- 
arate groups of five units each and the place 75 
of each unit from 1 to 10 can be perceived at 
a glance 

When the pupils first become acquainted with 
the counting device they become conscious of 
the above characteristics The teacher helps 80 
the pupil m this way She draws attention 
to the first group of the five pegs and points out 
the p’ace of one group at the beginning and five 
at the end of the group The teachei does the 
same with the second group Constant practice 85 
m recognizing on the counting device each unit 
of the first ten at a glance will follow 

The counting device consists of two rows of 
ten removable pegs ai ranged on a hinged back- 
ing each row of which is ananged into two dis- 90 
tmctive and sepaiate gioups of five units or pegs 
Each row of ten can be pei ceived at a glance and 
each row provides a reliable visual memory 
image The advantage m using the counting de- 
vice may be summed up as follows First it is a 95 
device for grouping the pegs m such a way that 
their total may be cleai ly lecognized without 
counting Second this counting device which 
is a distinct concrete linear series is an im- 
portant step m the development of the number 100 
scale m the abstract Thud it helps the pupil 
to an insight into the actual piocess of cal- 
culation One of its most important functions 
is to give to the pupil an insight into the mean- 
ing of the arithmetical operations of addition 105 
and substruction hence its easily divisible and 
movable parts Finally it introduces the pupil 
by gradual steps to our decimal system one of 
the mam characteristics of which is the com- 
prehension of ten definite units as one unit of a 110 
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higher order Thus the counting card helps 
the pupil at every stage where objective is needed 
The employment of the counting card is not 
only a help m developing number concepts but 
6 is also indispensible m teaching addition and sub- 
ti action The counting device is used solely as 
an instiument to help the pupil to think out the 
process and to get an insight into the process 
Ultimately the pupils learn to get along without 
10 the counting card 

For a more geneial understanding of the in- 
vention attention is now called to the diawmg 
In the diawmg 

Figure 1 is a fiont view of the counting and 
15 calculating device shown folded up 

Figure 2 is a view of the device shown m an 
extended position 

Figure 3 is a top view of the device as shown 
in Figuie 1 

20 Figuie 4 is a section on line 4 — 4 of Figure 1 
Figuie 5 is a view of one of the pegs 
Referung now to the drawing in detail nu- 
meral 1 designates the backing comprising two 
stiips of light material such as wood 2 and 3 
25 and hinged together at one end by the hinge 4 
Cut in each of the strips are ten holes 5 and 6 
adapted to hold removable pegs 7 and 8 The 
ten pegs or holes on each strip are divided into 
two gioups of five each The spaces 9 between 
30 each group of pegs is lelatively wider than the 
othei spaces between the pegs One series of 
ten pegs is of a conti astmg color tp the other 
series of pegs For instance the pegs used on 
the stup 2 may be colored led and the pegs on 
35 strip 3 may be green 

Above and below each of the pegs m the series 
aie loman and Aiabic numerals fronj one to 
ten Means are piovided to keep the strips 2 
and 3 m alignment when folded up as shown in 
40 Figure 1 Said means consists of a tongue 10 
foimed on the edge of stnp 2 which fits in a 
groove 11 in strip 3 Also the outward end 12 
of the tongue is slightly inclined inwardly and 
latches with the inclined end 13 of the groove 
45 The lunge 2 is made of light material and has 
sufficient elasticity to be displaced slightly so 
that the end 12 of the tongue can enter or leave 
the inclined end 13 of the groove with very slight 
pressuie This is for the purpose of keeping 
50 the stiips together when folded up as shown m 
Figuie 1 

The pegs of each strip are supposed to repre- 
sent the series of numbeis 1 to 10 These num- 
bers occupy a very impoitant place m our deei- 
55 mal system of numeration because they are the 
elements of which higher numbers are com- 
posed The art of calculation consists of break- 
ing up the senes and recombining some of its 
members oi m other woi ds it consists of ascend- 
60 ing and descending the number scale 

The use of the device may be begun by first 
pulling out all the pegs The pupil is then taught 
to count for instance by inserting Hist one peg 
repiesentmg the numeral 1 Then one oi two 
05 additional pegs aie inserted m the holes and the 
lesult added Aftei that a few more pegs may 
be inserted and the result learned Likewise the 
pupil can learn subtraction by removing one or 
two pegs fiom a gioup and figuring up the re- 
70 suit The pupil may be taught to associate the 
pegs with other objects and vanous calculations 
of the said objects may be solved on the device 
Foi instance a question may be asked “A boy 
picked five apples from a tree and two pears from 
”C another tiee How many did he pick?” In 



solving this problem the pupil inserts five pegs 
m the first group of five holes and then inserts 
two pegs in the next group of holes and adds 
the result and obtains the answer 7 

In beginning to study numbers above 10, the 80 
pupil ciosses the first threshold of the decimal 
system of enumeration The pupil is here intro- 
duced to a new idea, namely that of consider- 
ing a series of ten units as a single group The 
pupil is to learn that the contents of each num- 86 
ber fiom now on is determined not only by its 
place in the senes but also by its place m our 
number system This knowledge the pupil needs 
m order to be able to perform calculations with 
numbers above ten especially with large num- 90 
bers 

The pupil may be introduced to the second 
decade in two ways (1) He may add successively 
1 to each number beginning with a ten and m 
tins way continue the number series beyond ten 95 
10 plus 1 equals 11 11 plus 1 equals 12 12 plus 
1 equals 13 13 plus 1 equals 14 etc Counting is 
then still the mode of formmg numbers Or (2) 
he may considei ten as a higher unit and de- 
velop each new number of the second decade by 100 
adding successively to its collective unit ten 
every member of the primary series from 1 to 
10 thus 10 plus 1 equals 11 10 plus 2 equals 12 
10 plus 3 equals 13 10 plus 4 equals 14 10 plus 
5 equals 15 10 plus 6 equals 16 etc The second 105 
method is by fai preferable because the pupil 
must grasp the decimal composition of numbers 
In the second way only then each new numbei 
from 11 to 20 is first conceived as possessing an 
attribute which the first ten cardinals lack 110 
namely each number is made up of a decade and 
one oi more units That is the essence of the 
decimal system 

Here the counting device renders a valuable 
service By means of the one-ten peg system of 115 
the device the pupil comprehends numbers from 
ten to twenty not only as of a senes but as a 
plui ality made up of a ten and an already familiar 
numbei 14 is not only 1 after 13 but it is also 
10 plus 4 By means of the counting device the 120 
pupil sees objectively the mergmg of the numbei 
scale and the decimal system of numeiation into 
one 

In the same manner we use the counting card 
to help the pupil see that the basic cpeiations 125 
are carried over to the second decade For in- 
stance we wish the pupil to see that 16 plus 3 
equals 19 because 6 plus 3 equals 9 With the 
help of the counting device the teacher shows 
the pupil that 16 is bmlt from 10 and 6 units 130 
therefore m order to add 3 units to 16 we simply 
let the 6 units grow mto 9 by adding to them 3 
units the ten-group remaining unchanged 
Also by folding over the device as illustrated m 
Figuie 1 the pupil sees that the ten pegs of the 135 
first decade equals the ten pegs of the second 
decade The pupil must soon learn to transfer 
the basic operations thoughtfully and without any 
objective aids The success of addition and sub- 
ti action within the higher decades depends on 140 
getting the pupil to work thoughtfully with the 
second decade rather than merely using ob- 
jective aids to get answeis without msight mto 
the process of the tiansfer of basic operations 

It will thus be seen that I have provided an 145 
apparatus for a method of leaching children the 
thoughtful piocess of countmg The counting 
device is deliberately planned to help the pupil 
to remembei the number scale with clearness 
and certainty The pupil substitutes this num- 150 
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ber scale for the groups of concrete objects to be 
added or subtracted and thus takes an important 
step toward the power to perform the arith- 
metical process mentally 1 e without the helps 
5 of objects The counting card places m the hand 
of every pupil a concrete picture of the number 
scale It is constructed so as to make each unit 
from 1 to 10 not only visible and movable but also 
visible at a glance The exercises in separating 
10 comparison and completion further help the pu- 
pil to work conceptually with numbers 

Having described my invention I claim 

1 A counting device comprising a pair of strips 
of the same corresponding dimensions the edges 

15 of said strips being nanower than the width a 
hinge connecting the strips together at one end 
wheieby the strips may be swung into longitudi- 
nal alignment to each othei and to parallel rela- 
tion to each by meeting of the narrow edges of 
20 each strip each strip having on its wide face a 
row of ten spaced holes pegs adapted to be in- 
serted m said holes and means to latch the nar- 
iow edges of said strips together 

2 A counting device comprising a pair of strips 
25 of tne same con espondmg dimensions the edges 

of said strips being narrower than the width a 
hinge connecting the strips together at one end 
whereby the strips may be swung into longitudi- 
nal alignment to each other and to parallel rela- 
30 tion to each other by the meeting of the narrow 
edges of each strip each strip having on its wide 
face a row of ten spaced holes pegs adapted to be 
inserted m said holes one of said strips having 
a longitudinal tongue and the other of said stups 
35 having a longitudinal gioove said tongue adapted 
to enter said groove to keep said strips in align- 
ment when folded together 

3 A counting device comprising a pair of strips 
of the same corresponding dimensions, the edges 

40 of said strips being narrower than the width a 
hinge connecting the strips together at one end 
wheieby the stups may be swung mto longitudi- 
nal alignment to each other and to parallel rela- 
tion to each othei by the meeting of the narrow 
45 edges of each strip each stup having on its wide 
face a low of ten spaced holes pegs adapted to 
be msei ted m said holes one of said strips having 
a longitudinal tongue and the other of said strips 
having a longitudinal groove said tongue adapted 
50 
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to enter said groove to keep said strips m align- 
ment when folded together and means to latch 
said strips together 

4 A counting device comprising a pair of strips 

of the same corresponding dimensions the edges 80 
of said strips being narrower than the width a 
lunge connecting the stups together at one end 
whereby the strips may be swung mto longitudinal 
alignment to each othei and to parallel relation 
to each other by the meeting of the narrow edges 85 
of each strip each strip having on its wide face 
a low of ten spaced holes pegs adapted to be in- 
serted m said holes one of said strips having a 
longitudinal tongue and the other of said strips 
having a longitudinal groove said tongue adapted 90 
to enter said gioove to keep said strips m align- 
ment when folded together the face of the out- 
ward end of said tongue bemg inclined the end 
of said gioove being inclined to match the in- 
clined end of said tongue so that the strips can 95 
be latched together by slightly displacing said 
hinge and causing the inclined ends of said tongue 
and groove to come together 

5 In a counting device for teaching children 

to count comprising a pair of strips of the same 10ft 
corresponding dimensions placed edge to edge 
the width of said strips being greater than the 
thickness a hinge at one end of said strips hing- 
ing said stups together the pintle of said hinge 
being on line with the meeting surface of said 
strips a series of ten pegs arranged in two gioups 
piotrudmg from each of said strips said pegs 
being opposite each other and numerals above 
and below each peg the numei al of the upper i ow 
being m reverse duection to the numerals of the 11C 
lower pegs 

6 In a counting device for teaching children 
to count comprising a pair of strips of the same 
corresponding dimensions placed edge to edge 
the width of said strips being gieatei than the _15 
thickness a hinge at one end of said strips hing- 
ing said strips together the pintle of said hinge 
being substantially on line with the meeting sur- 
face of sa d strips a series of ten pegs arranged 

in two groups protiudmg from each of said strips 120 
said pegs being opposite each other and numerals 
above and below each peg 

SAUL BADANES 
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To till whom it mat/ tonttin 
Bo it known that I, buvisCES AximsRonm., 
a oiti/cn of tlic United States, uni lcsuknt 
of tin boiougli of M mil lit in, ul>, count} , 
6 mil Otitc of Xcw Ymk, line lnunlul cei 
tun new ind usetul Impioaementb in Edu- 
cation il Deuces, of which the following is 
a specifiration 

if} invention i elites to educational de- 
10 a lies md ha^ foi its ob]oit to piovide l 
dtane of novel i onstiuition and amnge 
ment wlieieb} knowltdge of elemental a 
elm iiteustns mn be imputed to cliildien 
m a simple and intei eating mannei Ma m- 
15 \ ention lontemplitcs a constitution which 
maj be leidilj set up foi use and which mu 
be cisilj and lompactla folded when not 
m use Othu moie specific objects of mj 
intention will appeal fiom the desciiption 
20 liueinaftei md the feituies of not elta will 
be pointed out m the appended claims 
In the aicompammg diawings which 
lllustiate m example of mj intention with 
out defining its limits, Figures 1 and 2 aie 
25 side md fiont tietts respectitelt of the de 
vice in a folded condition, Figs 3 and 4 aie 
similu tiews iespe< titel}, showing the de- 
uce in an unfolded position icadt foi use, 
and Figs 5 to S ini lusit e lllnsti ite examples 
80 of the membeis oi blocks which constitute 
a pait of the device 

As shown in the illustrated example the 
detiee is constiucted in the foim of i fold 
able fume oi laddei consisting of two sec 
85 tions 10 mil 11 hinged togetliei at 12 and 
piovicled with i pi op 13 of suitable foim 
md constuution hinged it 14 to the section 
10 aaliiieba the liddei is suppoited m an 
open trie position, mefei iblj inclined, as 
40 shown in ligb 3 and 4 One oi moie, and 
piefei ibla a pan of latches 15, may be in 
eluded m the constiuction foi fixing the sec 
tions 10 and 11 m then unfolded opentiae 
positions A pluiahta of lungs 16, prefei- 
45 abh though not neeessanlj of ci lmdncal 
cioss section, aie mounted upon the sections 
10 and 11 in spaced paiallel i elation anrl 
so as to be lemoaable at will, an} loniement 
me ms bung piouded foi mamt lining the 
60 lungs 16 igunst unintentional lemoial fiom 
the sections 10 and 11 or fmtional engage 
ment of the paits alone being relied upon 
to piei ent the same The sections 10 and 11 
compuse jointed side membeis and the lungs 
55 16, oi some of them, constitute timsveise 
membeis which loopeiate with said side 



membeis to hold the same in spaced relation 
to euh other To ficilitate mampul ition, 
the l pngs 16 maa be m ide of sufficient length 
to pioject bea onil eithei one oi both side 60 
membua of tlie sections 10 and 11, foi in 
stince, is illustrated m the chaw mgs The 
deuce comprises furthei a pluiahta of piel- 
eiablj cubical blocks or membeis 17 having 
apcituics 18 extending theiethiough, wheie 65 
by said blocks oi membeis aie adapted foi 
mounting upon the lungs 16 Those faces 
of the cubical bloi ks 17 which extend pai il 
lei to the apeituies 18 aie piouded with 
letteis of the alphabet, numeials, pictonal 70 
lepiesentations of vanous lands, such, foi 
instance, is are commonla associated with 
well known nuiseiy ihjmes or ana othei 
dev ices 01 designations, all of which may be 
pioduced upon said suifaces m any conaen 75 
lent and well known waj The blocks or 
membeis 17, when mounted or stiung upon 
the rungs 16 aie slidable lengthwise uieieof 
and lotatible theieon, but piefeiabla on 
gige said rungs with sufficient fnction to so 
iemun fixed m any position to which the} 
mu be adjusted 

In utihamg the device it is brought fiom 
the folded position shown m Figs 1 and 2 
to the unfolded position illustrated m Figs 85 
3 and 4 and set up, as shown, m any con- 
aenient location so as to be within easy 
leach The device may be used foi teaching 
the letters of the alphabet and numeials. for 
eonsti lu ting sentences, foi word building, go 
for familial izing the child with the well 
known nurser} lhymes and foi dissected 

E ictuies That is to saa the blocks 17 may 
e stiung 01 mounted upon the lungs 16 
eithei mclia idually 01 coUeetivel} to provide ®6 
m} desired combination of letteis, numer- 
als 01 pictorial gioups For instance, as 
shown m Fig 4, three blocks 17, with let 
teis of the alphabet thereon, may be ar- 
langed m lioiizontal sequence upon a rung 100 
16 to spell the word “cat,” sunilailv three 
blocks 17 also with letters of the alphabet 
thereon maa he n ranged individually upon 
adjacent lungs 16 in aertical sequence to 
spell the word “lai ” The teiminal or any 105 
otliei of the honzontil gioup of blocks may 
be utilized for combination with the veitical 
gioup of blocks to complete a word so that 
the two woids are formed as indicated, for 
instance, m Fig 4 Any other word or 110 
woids 01 groups of words may be similarly 
constiucted by simply ai ranging the blocks 
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in piopei sequence, groups of numerals may 
be foi mod in the same way The blocks 17 
nny be also auanged in pietonal groups, 
foi inst in< e, blocks poi traying vanous types 
5 of solcheis may be arranged as in Fig 6 , 
■while the lepusentation of a locomotive and 
ii mi of cais may be set up by arranging the 
piopei blocks as m Fig 7 The well known 
nursen illumes ma^ be visualized by string- 
10 ing the piopei blocks 17 upon a umg 16, for 
instance, as lllusli&tod m Fig 8 and like- 
wise in ions otliei combinations may be 
effected m a mannti winch is interesting to 
the child incl wliuli comers the knowledge 
15 in a simple mannei eas^ to understand, the 
deuce being capable of use by the children 
themselves is a toy 

1 lie lmcntion pi o\ ides in educational de- 
uce of a maximum degiee of usefulness in 
20 kmdei g u tens and element ir\ schools and is 
paiticulaih adapted for use by children as 
m education il to> constructing the de- 
uce as shown it may bo folded compactly 
when not m use and thus readily stored in 
25 n sin ill space 

Vinous changes m the specific foim 
shown and descubed may be made within 
the scope of the cl urns without deputing 
fiom the spmt of m^ imention 
30 T claim 

1 An education il deufce in the foim of 
a toi foi snnll cliildicn compnsing two sec 
lions fold lbly connected and adapted to be 
adjusted to fin extended position to form 
35 continuations of each otliei, i plui ality of 
i imgb lemovablv mounted upon said sec 
turns uul located at spaced intei \als length- 
wise tlieieof, apei tmed membcis having 
designations pioduced thcieon and adapted 
40 to he stiung upon said pluialit^ of rungs, 
said tmeitured membcis being adjustable on 
said plurality of rungs to group said desig 
nations m predetermined combmations and 



means foi supporting the extended sections 
in an upright position 45 

ST An education il device m the foim of 
a toy for small eluldien compnsing paiallel, 
side membeis, tiansverse membeis cooper it- 
mg w ith said side members to hold the same 
in spaced lelation with each other, said 50 
side members being jointed, ind, in con- 
junction with slid transveise membeis, con 
stitutmg foldiblc sections adapted to be id 
justed to an extended position to foim con- 
tinuations of each otliei, said limsvei&e 55 
membeis composing a plurality of ilmgs 
icmov ibly connected with said side mem- 
beis and located at spaced intei vils length- 
wise tlieieof and apertuicd blocks having 
designations pioduced thereon and idaptid 00 
to be stiung upon said lungs, said apcituied 
blocks being adjust ible on said 1 ungs to 
group said designations in predetei mined 
combinations 

3 An educational laddei in the foim of 05 
a to’j foi smill eluldien compnsing pinllcl 
and spaced side membeis, each consisting 
of two sections hinged together and ndipteu 
to he adjusted to extended positions to ioini 
extensions of each otliei, a latch vvlineby 70 
the sections of said side membeis ire fixed 
m their extended positions, a pluiality of 
rungs lemovablj connected with siul side 
members and located at spiced intei v ils 
lengthwise thereof, apeitiued cubical blocks 75 
having designations produced on the faces 
tlieieof infi adapted to be stiung upon said 
1 ungs said blocks being adjust ible upon s ud 
lungs to group said design itions in piedc 
tu mined combinations and 1 pi op pivot illy 30 
connected with s_aid side membeis foi mam 
taming the extended luldei m in uptight, 
inclined position 

In testimony whereof T have heieunto set 
my hand 

FRANCES AYRES RODDY 
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